Isenring E. Are informal carers and community care workers effective in managing malnutrition in the older adult community? A systematic review of current evidence. J Nutr Heal Aging 2013;17:645-51. Background: Food insecurity and its consequences have not received much attention in the Nordic, socialdemocratic welfare states. This study reports the prevalence of low and very low food security in Denmark, identifies its socio-demographic determinants and examines its associations with eating-related and healthrelated outcomes. Methods: A cross-sectional survey with a mixed-mode response format (telephone interviewing or Internet). A disproportional stratified random sampling design was employed (N = 1877). Main measure was the 6-item gradient food security construct adapted from the US. Results: Prevalence of low and very low food security was 6.0% (95% CI:5.4-8.5%) and 2.4% (95% CI:1.3-3.3%), respectively. Prevalence was highest in households with disposable income below OECD's poverty threshold, households receiving benefits or disability pensions, and single-parent households. After socio-demographic adjustment, adults from low/very low food secure households had a higher probability of eating an unhealthy diet (women: adj.RR 2.82 P < 0.001; men: adj.RR 2.15 P < 0.01). Adults from low/very low food secure households had lower life satisfaction (women: adj.RR 0.49, P < 0.05; men: adj.RR 0.09 P < 0.001) and higher risk of psychological distress (women: adj.RR 2.42 P < 0.05; men: adj.RR 8.95 P < 0.001). Obesity was more prevalent in low/very low food secure women (RR 2.44 P < 0.05), but not after socio-demographic adjustment. Conclusion: Food insecurity in Denmark is associated with adverse factors such as unhealthy diet, obesity, life satisfaction, and psychological distress. It is important to widen food insecurity research to non-liberal welfare states since low/very low food security is negatively associated with unhealthy eating and other health indicators, even in a social-democratic welfare state.
Introduction

M
ore than two decades ago, it was recognized that, even in highincome countries, income inequality may imply that parts of the population face difficulties procuring the most basic necessities. 1, 2 In the US, research showed that one or several members of low-income households experienced problems obtaining adequate and sufficient food in socially acceptable ways. This condition was referred to as food insecurity (FI). 2, 3 Subsequently, FI has been shown to also exist in other high-income countries. [4] [5] [6] [7] [8] [9] Concurrent research has shown that FI is negatively correlated with the nutritional quality of foods consumed in high-income countries such as the US, 2-10 Canada 11 and the UK. 6 Further studies have shown that FI increases the risk of depression, 4 anxiety 12 and distress [13] [14] as well as the risk of obesity in women. 15 In response to the high prevalence of FI and its negative association with eating behavior and health outcomes, some countries have initiated continuous monitoring of its prevalence. [9] [10] [11] [12] [13] [14] [15] [16] Also, the Food and Agriculture Organization (FAO) has recently embarked on the development of a cross-country measure to assess FI, which has shown that FI indeed is a global phenomenon that even occurs in wealthier countries such as Norway, the Netherlands, Denmark, Sweden, Switzerland, Germany, and Singapore. 5 Still FI occurs less frequently in the wealthier countries. 5 When there is a low prevalence of FI it is possible that the resulting adverse consequences of FI outlined above will be attenuated or eradicated by social policy efforts. In this connection, it is worth distinguishing between types of welfare states as dominant political ideologies vary considerably across nations, also when it comes to the question of whether and how much the state should take care of those in need and distress. The countries where negative associations between FI and diet and health outcomes have been identified, i.e. the UK, the US, Canada, and New Zealand, are often referred to as liberal welfare states; dominated by market transactions, private provision, low state interference, and relatively little support to those in need. 17 Another cluster of welfare states, labelled social-democratic welfare states, are distinguished by their efforts to make citizens less dependent on the market through economic re-distribution and social policy initiatives such as state pensions, relatively high welfare and unemployment benefits, and free or low-cost access to health care. 17 Historically, expenditure on family policy has also been high in these countries 18 with an emphasis, amongst other things, on supporting the combination of work and family obligations in child families. [19] [20] Due to these characteristics, it could be speculated that in socialdemocratic welfare states, FI will not systematically hit segments that are otherwise known to be at higher risk (e.g. single-parents). 21 It is, however, important to study FI in social-democratic welfare states empirically. If FI is also linked to adverse diet and health in countries where it is least expected, it will emphasize the public health importance of monitoring FI in all types of countries.
The aim of this study is to report the prevalence of FI in the social-democratic welfare state of Denmark, and identify its main socio-demographic determinants and associations with diet-related and health-related factors.
Methods
Data
Data are from a cross-sectional, questionnaire-based survey addressing food budget constraints in Denmark. Data collection took place in the fall of 2015 using a mixed mode design as the questionnaire could be completed through internet or computer assisted telephone interviewing (CATI). Due to the higher FI frequency in low income and single-parent households, 21 we employed a disproportional stratified sampling design to obtain greater accuracy in the analysis of the associations between FI and socio-demographic characteristics, eating behavior, and healthrelated factors. Specifically, households from the lowest income quintile were oversampled, as were single-person and single-parent households.
From this design, a gross sample of 4164 households was randomly drawn by Statistics Denmark. An invitation letter was sent to a randomly selected adult (18 years or more) of the household. Invitees participated in a prize draw if they responded to the questionnaire. Individuals were first invited to respond to the questionnaire online. After a reminder and a two-week period where the questionnaire could only be completed online, individuals that had not responded were contacted by telephone. At this point, CATI data collection was initiated if the contacted individuals wished to respond via this media.
Measures
The main measure in this study, level of food security, was adopted from the 6-item measure developed in the US. 3 Affirmative responses to the items produce a total score ranging from 0 to 6 through which households are categorized either as food secure (score 0-1), low food secure (score 2-4), or very low food secure (score 5-6). 3 Food security (FS) implies that all household members, at all times, have enough food for an active, healthy life. 16 The two latter categories identify different levels of FI, which imply progressive deterioration in food supply to the household because of lack of purchasing power: low food security (low FS), and very low food security (very low FS). The latter implies that food intake is reduced at times during the year. 16 This US measure has recently been shown to be well-suited to distinguish between different kinds and the extent of food-budget related coping strategies in Danish households. 7 Question item details and their prevalence in Denmark are reported in table 1.
Demographic and socio-economic variables were extracted from register data (by the host Statistics Denmark). Demographic measures used in the study include gender, age (divided into four brackets), population density in the households' residential area (four categories based on postal codes), and household composition. A central socio-economic measure was household equivalent disposable income. This measure was calculated by subtracting all publicly registered paid debts and taxes from the households' earnings. The resulting disposable income was then adjusted to account for number of household members according to OECD's modified equivalence scale, 22 resulting in a measure of actual household purchase power. We divided household equivalent disposable income into five brackets ranging from OECD's relative poverty definition (50% below median) 23 to the 9 th -10 th decile. In the last 12 months, were you ever hungry but didn't eat because you couldn't afford enough food? Additional socio-economic measures were housing status (rental or owner), the main provider's income source, and highest completed educational level in the household. Eating-related measures employed include the Dietary Quality Score (DQS), 24 which is a brief measure of the quality of diets regarding four food components: fruit, vegetables, fish, and fats. The DQS is based on responses to eight food frequency questions, resulting in a 0-9 score through which diets can be categorized as unhealthy (score 1-3), average (score 4-6), or healthy (score 7-9). Additional questions about food components not covered by the DQS were also used in the form of single-item measures of frequency of intake of alcohol beverages (i.e. wine), sugar beverages, and whole-grain bread. These items were collapsed into binary variables indicating high intake (details in notes to table 3).
A health-related measure employed was obesity (dichotomous variable codes as 0 = (BMI < 30); 1 = (BMI ! 30)), which was calculated from self-reported height and body weight. Two measures centering on mental health were included. The first was a measure of overall life-satisfaction, which has been used in numerous international studies: 'All things considered, how satisfied are you with your life nowadays?' 25 Following cutoff points employed elsewhere, 26 the 11-point response scale was collapsed into a binary variable indicating high (response score 9-10) or low/moderate life satisfaction (score 0-8). The second was a dichotomous measure of high psychological distress, constructed on the basis of Kessler's 6-item scale of psychological distress. 27 According to published guidelines, the scale (range 0-24) was recoded into no psychological distress if the score was 0-12, and high psychological distress if the score was 13-24. 27 One attitudinal measure was employed: whether the respondent finds it 'important to eat healthy foods' with seven gradient response options, which was recoded into a dichotomy: response score 1-4 = 0 (not important); score 5-7 = 1 (important).
Analysis
A weight variable was employed in the analyses unless otherwise noted to account for the disproportional sampling design and differential non-response rates across socio-demographic subpopulations. We first report the response rate from the study, after which the prevalence of Low and very low FS is laid out, followed by an outline of prevalence across socio-demographic characteristics. Unadjusted tests of association between the socio-demographic variables and low and very low FS, respectively, are reported as similar associations after adjustment for all employed socio-demographic variables and response mode (CATI or internet). In unadjusted and adjusted analyses, logistic regression is employed, and in the adjusted analysis, two separate logistic regressions were run for each level of FI.
Associations between FI and eating behavior and health-related factors were examined separately for each gender as male and female eating patterns are quite different 28 and FI and obesity have been found to be associated primarily in women. 15 Low and very low FS were collapsed into one condition to simplify the analysis and because very low FS was infrequently observed. Prevalence of all outcomes in the FS and low/very low FS were reported along with unadjusted risk ratios (RR) 29 . Also, to take confounding into account, we reported adjusted risk ratios (adj.RR) 29 from logistic regression analysis with all socio-demographic factors and the response mode (CATI or internet) inserted as control variables. For eating-related measures, the extent to which the respondent finds it important to eat healthily was also inserted as control variable to take into account that variation in dietary health may reflect differences in motivation to eat healthily.
Finally, we report whether the response mode (CATI or internet response) influences the observed prevalence of low/very low FS. Differences in prevalence might reflect socio-demographic differences of those responding through the Internet and CATI. To account for this, we report adj.RR 29 from an unweighted logistic regression where interaction effects between response mode and all socio-demographic variables were included in the model.
Results
In total, 1877 completed the questionnaire giving a 45% response rate. Single-parents in the lowest income quintile had a 29% response rate, while it was 59% in two-adult families without children and income above the lowest quintile.
Prevalence of low and very low FS was 6.0% (95% CI:4.6-7.6%) and 2.4% (95% CI:1.6-3.6%), respectively (cf. table 2). Both before and after socio-demographic adjustment, Low FS was considerably more prevalent below the poverty threshold level, in single-parent households, and when no higher tertiary education was completed. Further, low FS was considerably higher in households receiving welfare benefits, unemployment benefits, and disability pension, although the income source became insignificant after socio-demographic adjustment. Very low FS was more prevalent in men, in the intermediate age brackets (30-44 and 45-59 years), if a house/flat is rented, and in single-parent households.
Low/very low FS significantly increases the probability of eating an unhealthy diet both among women (adj.RR 2.82, P < 0.001) and men (adj.RR 2.15, P < 0.01) compared with FS individuals (table 3) . Follow-up analysis of the DQS food groups shows that FI is negatively associated with intake of fruit (Spearman's rho: men: À0.152(P < 0.001)/women: À0.127(P < 0.001), vegetables (Spearman's rho: men: À0.160(P < 0.001)/women: À0.168(P < 0.001), fish (Spearman's rho: men: À0.106(P < 0.001)/women: À0.155(P < 0.001), but not fats. There are no differences with respect to the frequency of intake of rye bread, sugar beverages, or sugary products. However, in men (RR 0.15, P < 0.001) and women (RR 0.16, P < 0.001), the low/ very low FS have a lower intake of alcoholic beverages, although the association is insignificant after socio-demographic adjustment. Among women (RR 2.44, P < 0.001), prevalence of obesity is higher in the low/very low FS, but the association is not significant after adjustment. Among the low/very low FS, prevalence of high life satisfaction is considerably lower (women: adj.RR 0.49, P < 0.05; men Table 3 Associations between degree of food security and eating/drinking related and health-related factors in men and women -in percent with unadjusted and adjusted risk ratios (RR) and P values a: All socio-demographic variables reported in Table 2 were input as control variables (as dummy coded factorial variables) in adjusted logistic regression models. Adjusted risk ratios were calculated using the adjrr add on package for use in Stata adj.RR 0.09, P < 0.001), and prevalence of psychological distress is higher (women: adj.RR 2.42 P < 0.05; men: adj.RR 8.95 P < 0.001).
Prevalence of low/very low FS differs depending on response mode: 4.2% through CATI, and 10.1% through the Internet. After adjustment for socio-demographic differences in propensity to respond through CATI or Internet, the difference is still substantial as the internet response mode more than doubles the proportion: adj.RR: 2.36 (95% CI: 1.78-3.12).
Discussion
Consistent with recent studies, 5,7 this paper identified FI in Denmark. A number of socio-demographic characteristics predicted higher prevalence of either low FS or very low FS, including disposable income below OECD's poverty definition, receiving welfare benefit, unemployment benefit, or disability pension, being single-parent, living in a rented house or flat, and having lower educational levels. Younger age was associated with low FS, while very low FS was more prevalent in the intermediate age groups. Further, very low FS was more prevalent in men.
As single parents are generally considered a disadvantaged group, 19, 21 it was not surprising to identify higher prevalence here. However, the finding is, nevertheless, important in the socialdemocratic welfare state context of Denmark where support to economically disadvantaged families with children has been stressed: the size of child benefits is income adjusted and daycare expenses are charge-free at lower levels of income. 20 The results suggest that Danish family policy has had modest success in reducing the economic disadvantages of this family type. On the other hand, another important aim in the Nordic countries has been to facilitate equal access to the labor market for women, 30 and to develop incentives for individuals to enter or stay in the labor market. Supra-national institutions have advocated to achieve this by e.g. tax policy benefitting the working population and lowering welfare and unemployment benefits. 31 Our results suggest that such incentives may have resulted in considerably lower purchasing power in single-parent households, although no firm conclusions can be drawn from this cross-sectional study. Since data collection, new legislation enacted in the fall of 2016 has reduced welfare benefits further. 32 Depending on future labor market circumstances this may result in higher FI levels in households receiving welfare benefits.
Educational levels below the higher secondary level resulted in higher risk of low FS even after income adjustment. A similar pattern has been observed in some studies 21 while other studies have not found such an association. 21 This may be explained by a lack of detail in the educational variables as a distinction is often only made between high-school and non-high school. 33 Nevertheless, that education was significant in this study, net of income differences, suggests that cultural resources (or human capital) 33 which can be acquired through formal education or transmitted inter-generationally, play an independent role. Such resources may be related to, e.g. cooking skills, financial skills, or coping mechanisms employed during economic pressure. 21, 33 The study confirms that FI is relatively less prevalent in Denmark compared with other Western countries characterized by different welfare state set-ups. 5 In the US, FI was 13% in 2015, 16 and in Canada, it was 13% in 2012. 9 Importantly, then, social-democratic welfare states perform better insofar protection of disadvantaged people from FI is concerned. Nevertheless, the consequences of FI appear to be the same in social-democratic welfare states. Thus, FI in Denmark is clearly associated with diet-related and health-related factors. After adjustment for socio-demographic factors and people's motivation for eating healthily, the probability of eating an unhealthy diet is considerably higher among low/very low FS. Consistent with findings from the US, 15 we found that obesity is more prevalent among low/very low FS women. In a US context, low-cost for high-caloric, palatable foods have been cited as causes. 34 This could also be a contributing cause in Denmark, although the exact explanation requires further research. The association between FI in women and obesity was insignificant after socio-demographic adjustment. This suggests that the lifestyle factors (in the form of low-cost, high-caloric foods, and physical activity) that lead to obesity are more attributable to underlying socio-economic determinants than to FI. On the positive side, intake of alcoholic beverages (wine) was lower in low/very low FS. Unfortunately, we could only examine wine intake. Possibly, inclusion of beer intake in the analysis could have altered our findings, since this alcohol beverage traditionally has been consumed in lower socio-economic classes that are more likely to be FI.
Overall, life satisfaction was lower, while psychological distress was higher among the low/very low FS also after adjustment for sociodemographic variables. The FI-mental health association follows patterns identified elsewhere. 4, [12] [13] [14] The causality implied by the association is unclear. Some have suggested that FI is not an important determinant of mental health, but rather reflects generic social and economic problems in the involved households. 35 Further, it is difficult to determine whether poor mental health contributes to creating and maintaining FI or the reverse. 33 Recent research, however, suggests that poorer mental health increases the risk of FI by e.g. limiting the wage-earner's ability to work. 34 A thorough understanding of this requires longitudinal data. [33] [34] [35] [36] [37] [38] As this was a cross-sectional study, we are unable to draw any conclusions about the causality between FI and the eating and healthrelated factors examined. As we used the 6-item USDA measure of gradient FI, 3 the study cannot detect childhood FI. Further, while this USDA measure appeared to function well in a Danish context as it is predicted by socio-demographic factors and associated with outcomes similar to other high-income countries, 21 a Danish conceptual validation and/or development should ideally be undertaken. The response rate was especially low in high-risk strata, particularly in single-parent households with low-income, which may have created non-response bias. It is important that future Danish studies on this topic employ data collection methods that will increase responses from low-income households, although this will probably be much more costly (e.g. face-to-face interviews). Research has shown that combining different response modes (e.g. CATI, Internet, face-to-face interviews) may influence substantive results. 39 An important finding is that the response mode produces very different results in this research area as the internet mode more than doubles the prevalence of low/very low FS compared with CATI, also after socio-demographic adjustment. The lower proportion identified in CATI is likely to reflect social desirability in the context of sensitive questions when an interviewer is present. 40 Data collection regarding FI is usually carried out by CATI (i.e. in the presence of an interviewer), which raises the question whether FI has been systematically underestimated internationally. This response mode difference needs to be taken into account in future monitoring of FI.
Overall, the findings of this study clearly show that disadvantaged groups are at higher risk of FI in Denmark, and similar to findings from liberal welfare states, FI is associated with less healthy eating practices (characterized by lower intake of vegetables, fruit, and fish) and negatively associated with health-related factors. Our study is the first to identify these associations in a social-democratic welfare state. Since these associations even exist in such a welfare state context, they are likely to exist in all types of high-income countries. This emphasizes the importance of widening the research about FI to all high-income countries and monitoring its development globally in line with the research initiated by FAO. Food insecurity in Denmark-socio-demographic determinants and health-related associations
Key points
Low food security (6.0% of the population) and very low food security Denmark (2.4%) exists in Denmark. Very low disposable income, receiving benefits and disability pensions, and being single-parent increase the prevalence of food insecurity. Food insecure individuals have higher probability of eating an unhealthy diet, lower life satisfaction, and higher risk of psychological distress. Also, obesity is more prevalent in food insecure women. Determinants of food insecurity and its association with eating behavior and health-related factors in Denmark resemble the patterns identified in English-speaking countries. As these characteristics exist even in a social-democratic welfare state, it emphasizes the public health importance of monitoring food insecurity in all welfare states types.
